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^ n ■ i _ 

METHOD OF THE SAME 



Technical Field 

5 The present invention relates to an electric oven, and 

particularly to apparatus and method for controlling an 
electric oven, which control a heater of the electric oven so 
that a suitable temperature may be kept in the oven with 
supplying electricity in an optimized state. More 
10 particularly, the present invention relates to apparatus and 
method for controlling an electric oven, which are capable of 
keeping an optimized electricity supplying state and an 
optimized temperature state for the oven by controlling an 
on- time of the heater at which the heater is turned on. 

15 

Background Art 

Generally, an electric oven is a utensil for keeping a 
temperature in a cavity suitably by heating of a heating 
wire. In particular, a plurality of heaters are prepared at 

20 upper, lower and side surfaces in the cavity so that the 
inside of the cavity may be three-dimensionally heated. 
Furthermore, a magnetron may be additionally installed to one 
side of the inner circumference of the cavity so that foods 
are cooked by electronic waves generated by the magnetron. 

25 In the electric oven, the most important thing is to 

keep a temperature in the cavity at a desired level. In 
order to keep a suitable temperature in the cavity as 
mentioned above, a plurality of heaters are generally 
repeatedly turned on and off. For example, if a current 

3 0 temperature in the cavity is not higher than a set 
temperature, the heaters are turned on/off at a set interval 
so that the inside of the cavity is heated up to the set 
temperature. On the while, if a current temperature is 
higher than the set temperature, the heaters are turned off, 

35 not to give heat into the cavity. 

However, since the conventional heat controlling method 
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controls the oven by turning off the heaters if a temperature 
in the cavity is high, but turning on/off the heaters at a 
set interval if the temperature in the cavity is low, there 
may be caused local overheating. In addition, since the 
5 electricity is instantly turned on/off, a breaker switch may 
be turned off. 

Moreover, since the heaters are operated at a 
predetermined fixed period, it is impossible to accurately 
satisfy an optimal operating condition suitable for various 

10 circumstances. In more detail, as an example, if a 
temperature in the cavity is approaching a set temperature, a 
heater with small heating capacity is generally operated, but 
even in this case, the heating capacity should be controlled 
in consideration of an amount of the foods received in the 

15 cavity. However, since the heaters operated at a given 
interval, the temperature in the cavity may be continuously 
decreased due to their small capacity when a lot of foods are 
received in the cavity. On the while, if an amount of foods 
is small, the heater may be so frequently turned off, thereby 

20 probably causing a problem in the circuit of the electric 
oven or the domestic circuit breaker. 

Disclosure of the Invention 

The present invention is designed to solve the problems 
25 of the prior art, and therefore an object of the invention is 
to provide apparatus and method for controlling an electric 
oven, which are capable of controlling an inner temperature 
of the electric even to an optimized state by making a heater 
operation interval and a heat -on time be variable according 
3 0 to a temperature in a cavity of the electric oven when 
heaters in the electric oven are controlled. 

In addition, the present invention is directed to 
providing apparatus and method for controlling an electric 
oven, which keep a suitable temperature in the cavity of the 
35 electric oven with the use of many heaters by turning on a 
heater giving much influence on the temperature at a low 
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temperature so that the temperature reaches a desired level 
within a short time and turning on a heater giving small 
influence on the temperature when it is desired to keep a 
suitable temperature . 
5 In addition, the present invention is directed to 

providing apparatus and method for controlling an electric 
oven with the use of many heaters, which are capable of 
controlling the heaters always in an optimized state by 
operating the heaters in an alternate and simultaneous manner 

10 in consideration of electric power. 

In order to accomplish the above object, the present 
invention provides an apparatus for controlling an electric 
oven, which includes a key manipulation unit for manipulation 
of the electric oven; a controller for controlling a 

15 temperature in a cavity of the electric oven to a set 
temperature according to a signal of the key manipulation 
unit; and at least one heater operated at a predetermined 
heating on/off interval by means of the controller, a heater- 
on time in the heating on/off interval of the heater being 

20 changed at a predetermined period with comparing a current 
temperature in the cavity with the set temperature. 

In another aspect of the invention, there is provided a 
method for controlling an electric oven, which includes the 
steps of comparing a current temperature in the electric oven 

25 and a set temperature; and heating the electric oven by 
turning on/off at least one heater at a predetermined 
interval, wherein a heater-on time of the heater is elongated 
according to a temperature difference obtained in the 
comparing step. 

30 In still another aspect of the invention, there is also 

provided an apparatus for controlling an electric oven, which 
includes - a key manipulation unit for manipulation of the 
electric oven; at least one heater formed in the electric 
oven,- and a controller for operating the heater according to 

35 a signal of the key manipulation unit so that the heater is 
turned on/off at a predetermined interval, and changing a 
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heater-on time of the heater in the heating on/off interval 
according to a difference between a current time in the 
electric oven and a set temperature. 

By using the present invention, the electric oven may 
5 always keep a temperature in the cavity of the electric oven 
into an optimized state. Particularly, the internal state of 
the cavity may be kept in an optimized state regardless of an 
amount of foods in the cavity or a set temperature. 

In addition, since the heaters may be turned on/off in 
10 an optimized state suitable for the temperature state in the 
cavity, the electric oven which consumes high electric power 
may be operated in an optimized electric power state. 

Moreover, since the electric oven is operated with an 
optimized electric power, the power interruption problem may 
15 be solved. In particular, the power supply in the oven may 
be safely operated, and malfunction of the oven may be 
prevented. 

Brief Description of the Drawings 

20 The accompanying drawings, which are included to 

provide a further understanding of the invention and are 
incorporated in and constitute a part of this specification, 
illustrate embodiments of the invention and together with the 
description serve to explain the principles of the invention. 
25 In the drawings: 

FIG. 1 is a block diagram showing an electric oven 
according to one embodiment of the present invention; 

FIG. 2 is a flowchart for illustrating a method for 
controlling the electric oven according to the present 
3 0 invention; and 

FIG. 3 is a flowchart for illustrating a method for 
controlling an electric oven with a plurality of heaters 
therein, according to the present invention. 



35 



Best Mode for Carrying Out the Invention 

Hereinafter, preferred embodiments of the present 
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invention will be described in detail with reference to the 
accompanying drawings . 

FIG. 1 is a block diagram showing an electric oven 
according to one embodiment of the present invention. 
5 Referring to FIG. 1, the electric oven according to the 

spirit of the present invention includes a key manipulation 
unit 2 for manipulating operation of the electric oven by 
manipulation of a user, a sensor 3 for detecting humidity or 
temperature of foods, a controller 1 which stores an 

10 automatic cooking control program and various cooking data in 
advance and controls the overall operation of the electric 
oven according to a sensing signal of the sensor 3, a display 
4 for displaying a control state of the electric oven by 
control of the controller 1, first, second and third heaters 

15 5,6 and 7 operated by control of the controller 1, and a fan 
8 for cooling of electric components and convection inside a 
cavity of the electric oven. 

In detail, the electric oven of the present invention 
is configured as follows. 

20 A temperature control function key provided on the key 

manipulation unit 2 may be used for simultaneously 
designating temperature and humidity in the cavity by one 
pushing, and it is also possible that a temperature control 
key and a humidity control key are independently provided. 

25 In addition, the sensor 3 is a temperature sensor positioned 
at any point in the cavity, and one or more sensor may be 
used for measuring a temperature in the cavity. The display 
4 may display temperature/humidity in the cavity, an 
operation state of the electric oven, or a cooking state 

30 designated in the electric oven. The fan 8 may include a 
cooling fan for electric components in the electric oven and 
a convection fan in the cavity, and the fan 8 is controlled 
by the controller 1 . 

In addition, the heaters 5, 6 and 7 may be arranged so 

35 that a heater giving more influence on temperature is 
positioned at an upper portion of the cavity and a heater 
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giving less influence on temperature is positioned around the 
cavity. By such arrangement, a plurality of heaters may be 
suitably controlled according to their influence on 
temperature, and a temperature in the cavity may also be 
managed suitably. 

In addition, the controller 1 allows the sensor 3 to 
sense an operating state of the electric oven and also makes 
the electric oven be controlled into a suitable state by 
means of an instruction input by the key manipulation unit 2. 
Moreover, the controller 1 generates and transmits a 
predetermined operating signal so that the display 4, the 
heaters 5, 6 and 7 and the fan 8 may be operated suitably. 

Now, operation of the electric oven according to the 
present invention will be described. 

If a user selects a temperature control function key 
through the key manipulation unit 2, in case the controller 1 
turns on/off one heater, the controller 1 changes and 
controls a heater control period and a heater-on time so that 
a temperature in the electric oven may be optimized as 
desired within the minimum time. In addition, in case the. 
controller 1 turns on/off several heaters, the controller 1 
makes x a full on' for turning on all heaters such as the 
first heater 5, the second heater 6 and the third heater 7 if 
the temperature in the cavity is low, while the controller 1 
turns on the small number of heaters or makes the heater-on 
time to the minimum so that the temperature in the electric 
oven ma be controlled to an optimized state if the 
temperature in the cavity is high. That is to say, in case 
of turning on/off several heaters, the controller 1 turns on 
a heater giving much influence on temperature in an initial 
stage at a low temperature so that the temperature may reach 
a desired level, while the controller 1 turns on/off a heater 
giving small influence on temperature when it is required to 
keep a proper temperature. 

In addition, in case several heaters are turned on/off 
by the controller 1, the heaters 5, 6 and 7 are operated 
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alternately or simultaneously in consideration of the 
electric power so that a room circuit breaker is not turned 
off due to abrupt change of an excess current, and the 
temperature in the cavity may be controlled into an optimized 
5 state within a minimum time. 

Meanwhile, the present invention has a distinctive 
feature in a way of controlling the heaters 5, 6 and 7. That 
is to say, when the heaters 5, 6 and 7 are controlled, a 
heater-on time is not fixed but changed according to a 

10 temperature in the cavity. For example, if the temperature 
in the cavity is high, the heater-on time of the heaters 5, 6 
and 7 is elongated so that more heat is applied into the 
cavity, while, if the temperature in the cavity is near a set 
temperature and not so much heat is needed, the heater-on 

15 time of the heaters 5, 6 and 7 is shortened so that a 
suitable amount of heat is applied into the cavity. 
Adjusting the heater-on time of the heaters as mentioned 
above may be called 'a heater cycle control algorithm' . 

In addition, in case a plurality of heaters are used in 

20 the electric oven, a different control method may be used. 

That is to say, if a large amount of heat is required since 
the temperature in the cavity is significantly different from 
the set temperature desired by a user at an initial heating 
stage, a large number of heaters are turned on so as to apply 

25 a large amount of heat into the cavity. However, if the 
temperature in the cavity is approaching the set temperature, 
a small number of heaters are turned on so as to apply a 
small amount of heat into the cavity. 

As mentioned above, an individual cycle control 

30 algorithm and a selective operation of the heater may be 
conducted for each heater according to the difference between 
the set temperature and the temperature in the cavity, and 
such selective operation of the heaters may make the 
temperature and/or humidity state in the cavity into an 

35 optimized state within a shortest time. 

FIG. 2 is a flowchart for illustrating the method for 
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controlling the electric oven according to the present 
invention. The electric oven controlling method according to 
this embodiment proposes a heater cycle control algorithm 
which variably controlling the heater control cycle and the 
5 heater-on time in order to control the temperature in the 
electric oven into a desired state within a shortest time. 

Referring to FIG. 2, it is determined at first whether 
a current temperature in the cavity is lower than the set 
temperature over 200°C (S41) . If it is, 10 seconds are added 

10 to the current heater operation cycle and the heater-on time 
is also added by 10 seconds (S42) so that the temperature in 
the cavity may reach a suitable temperature within a shortest 
time. The time extended in the operation cycle of the heater 
means that the heater-on time is extended. Thus, it may be 

15 considered that the heater-on time is elongated while a 
heater-off time is kept as it is, and this resultantly 
increases a heating capacity of the heater. Of course, a 
process of setting a set temperature and/or a set time by a 
user is conducted in advance before comparison between the 

20 temperature in the cavity and the set temperature. In order 
to set the set temperature, the user may push a dial button 
or a cooking button programmed in advance, or use various 
other ways . 

With the heater-on time being extended, the heater is 
25 operated during the set time (S50) . Then, it is determined 
whether a promised time for cooking foods is passed (S51) . 
If the promised time is not passed, the process is returned 
to the step of comparing a current temperature in the cavity 
with the set temperature (S41) , thereby conducting the 
30 electric oven controlling method of the present invention 
continuously. Of course, if the cooking time is passed, the 
electric oven controlling method is not conducted any more, 
but finished. 

Meanwhile, the heater operating step (S50) may be 
35 accomplished during a predetermined time. If an operation 
time of the heater is too long, the temperature in the cavity 
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may be not controlled rapidly. On the while, if the 
operation time of the heater is too short, the electricity 
consumed may be too abruptly changed. Thus, it is preferable 
that the heater operating step (S50) is continued for about 1 
5 minute. In addition, the cooking time may be set in advance 
in the step of determining whether the cooking time is passed 
(S51) , set individually by the user, or previously 
acknowledged according to the preset program. 

And then, it is determined whether a current 

10 temperature in the cavity is higher than 200°C below the set 
temperature but lower than 100°C of the set temperature 
(namely, the current temperature + 100°C < the set 
temperature < the current temperature + 200°C) (S43) . If it 
is, the heater operation cycle and the heater-on time are 

15 shortened since the temperature difference has been 
decreased. In more detail, 5 seconds are added to the cycle 
and the heater-on time is also added by 5 seconds (S44) . 
After that, the heater operating step (S50) is conducted, and 
whether the cooking time is passed is determined. 

20 In addition, it is also determined whether a current 

temperature in the cavity is lower than the set temperature 
as much as about 5 0°C (namely, the current temperature + 50°C 
< the set temperature < the current temperature + 100°C) 
(S45) . If it is, 2 seconds are added to the current cycle 

25 and the heater-on time is also added by 2 seconds (S46) . 
After that, the heater operating step (S50) is conducted, and 
whether the cooking time is passed is determined. 

And then, it is determined whether a current 
temperature in the cavity is less than the set temperature in 

30 the range less than 50°C (S47) . If it is, the heater 
operation cycle currently applied is kept as it is so that 
the heater is operated continuously (S48) . In addition, if a 
current temperature in the cavity is higher than the set 
temperature, the heater is turned off for about 6 seconds 

35 (S49) . Since the heater turns off, the current temperature 
in the cavity may be lowered below the set temperature. Of 
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course, if the heater is turned off for a predetermined time, 
the heater is operated according to the current heater 
operation cycle (S50) , whether the promised time is passed is 
determined (S51) , and then the operation of the electric oven 
5 is accomplished continuously. 

Meanwhile, it is also possible that the heater-off time 
is changed when a current temperature in the cavity is 
higher than the set temperature according to the difference 
between the current temperature and the set temperature so 

10 that the temperature in the cavity may be more suitably 
controlled. For example, if the heater is turned off for 6 
seconds when a current temperature in the cavity is higher 
than the set temperature as much as 10°C, the heater may be 
turned off for 12 seconds when the temperature difference is 

15 2 0°C. It may be easily expected that the heater may be 
turned off for a longer time if the temperature difference is 
larger. 

This electric oven controlling method may continuously 
control the electric oven by repeatedly executing the step of 

20 determining whether it reaches the promised time (S51) . 

For example, if the current heater cycle turns on the 
heater for 5 seconds and turns off the heater for 5 seconds, 
the current temperature in cavity is 50°C and the set 
temperature is 300°C, after the heater cycle control 

25 algorithm of the present invention is passed once, the 
heater-on time becomes 15 seconds and the heater-off time 
becomes 5 seconds due to the comparison step (S41) and the 
cycle changing step (S42) . In addition, after the heater is 
operated once according to the cycle (heater-on 15 seconds 

30 and heater-off 5 seconds) during the heater operating step 
(S50) , the heater cycle control algorithm is accomplished 
once again. At this time, if a current temperature in the 
cavity is 80°C, the heater-on time becomes 25 seconds and the 
heater-off time becomes 5 seconds due to the comparison step 

3 5 (S41) and the cycle changing step (S42) . By executing the 
steps repeatedly, the heater may be operated with 
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continuously changing the heater operation cycle toward an 
optimized state. 

In addition, classification of temperature in the 
cavity and a time added to the heater operation cycle 
5 described in this embodiment are just one example, and they 
may be suitably modified according to a detail specification 
of the electric oven and a capacity of the heater. However, 
the spirit of the present invention that a temperature in the 
cavity may be rapidly and suitably changed and controlled by 

10 continuously changing the heater operation cycle by means of 
the step of comparing the current temperature in the cavity 
with the set temperature should be not changed. The heater 
controlling method which actively changes the heater 
operation cycle by comparing the current temperature in the 

15 cavity with the set temperature may be called 'a heater cycle 
control algorithm' . Furthermore, if the difference between 
the current temperature in the cavity and the set temperature 
is decreased less than a certain level, the heater operation 
cycle may be even decreased so as to prevent foods from being 

20 spoiled. 

Meanwhile, in case the controller of the electric oven 
turns on/off several heaters in such a way, the controller 
may turns on all of heaters (e.g., first, second and third 
heaters) when a temperature in the cavity is far lower than 

25 the set temperature (which is called 'full on')/ while, if 
the temperature in the cavity is high, the controller may 
reduce the heater operation cycle and shortens the heater-on 
time to the minimum so that the temperature in the electric 
oven may be controlled to its optimized state. In the same 

30 point of view, in case the controller turns on/off several 
heaters, the controller may turn on a heater giving much 
influence on temperature firstly so that the temperature is 
increased up to a desired level within a shortest time, while 
the controller may turn on a heater giving less influence on 

35 temperature when the temperature in the electric oven should 
be kept at a suitable temperature. 
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FIG. 3 is a flowchart for illustrating a method of 
controlling an electric oven in case a plurality of heaters 
are installed in the electric oven. This flowchart shows a 
method for controlling operation of heaters in case a 
5 plurality of heaters are installed in the electric oven, and 
this embodiment exemplifies the case that three heaters are 
installed. 

Referring to FIG. 3, there are four temperature 
comparison steps (S61) (S63) (S65) (S67) like the case of FIG. 

10 2, and the controller 1 executes heater operation steps 
(S62) (S64) (S66) (S68) (S69) respectively depending on the 
comparison results conducted by the temperature comparison 
steps. Of course, a step of operating the heaters during a 
set time (S70) and a step of determining whether a cooking 

15 time is passed (S71) may be conducted in the same way as the 
case of FIG. 2. However, this embodiment is different from 
the former embodiment just for the point that the heater 
operation steps (S62) (S64) (S66) (S68) (S69) are conducted. 

In detail, the kind of operated heaters is different 

20 according to the difference between a current temperature in 
the cavity and the set temperature, which is compared in the 
temperature comparison steps (S61) (S63) (S65) (S67) . For 
example, all of the first, second and third heaters are 
operated according to the heater cycle control algorithm 

25 (S62) in case the difference between a current temperature in 
the cavity and the set temperature is greatest, the first and 
second heaters are operated according to the heater cycle 
control algorithm (S64) in case the difference between the 
current temperature in the cavity and the set temperature is 

3 0 great but less than the above case, only the first heater is 
operated according to the heater cycle control algorithm 
(S66) in case the difference between the current temperature 
in the cavity and the set temperature is less than the above 
case, and only the third heater is operated according to the 

35 heater cycle control algorithm (S68) in case the difference 
between the current temperature in the cavity and the set 

12 
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temperature is very small less than the above case. Of 
course, if the set temperature is less than the current 
temperature in the cavity, all heaters are turned off for a 
predetermined time (S69) . 
5 As described above, in case several heaters are turned 

on/off in the electric oven, a plurality of heaters are 
selectively turned on/off in consideration of the difference 
between a current temperature in the cavity and the set 
temperature, thereby increasing the temperature in the cavity 

10 rapidly up to an optimized level and keeping the optimized 
temperature for a long time accurately. 

In addition, in case of several heaters are turned 
on/off, the heaters are operated in an alternate or 
simultaneous manner in consideration of the electric power so 

15 that a circuit breaker is not turned off and the temperature 
in the cavity may be controlled into an optimized state 
within a minimum time. 

The present invention has a distinctive feature that 
operation time of one or several heaters installed in the 

20 electric oven is suitably controlled according to the 
difference between a current temperature in the cavity and 
the set temperature. 

In detail, in a series of heater operation cycles for 
turning on/off heater(s), the heater-on time is suitably 

25 changed and adjusted continuously according to the difference 
between a current temperature in the cavity and the set 
temperature with keeping the heater-off time as it is so that 
the electric oven may keep its optimized temperature/humidity 
state . 

3 0 There may be proposed another preferably embodiment by 

modifying the above embodiments. For example, the steps of 
comparing a current temperature in the cavity and the set 
temperature may be divided into more numbers according to the 
number of heaters. In detail, the heater control cycle may 

35 be classified into many steps, more than four steps proposed 
in FIG. 2. In addition, in case a plurality of heaters are 

13 
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applied, a heater state selected according to the number of 
heaters may be selected according to combination of the 
heaters. For example, in case three heaters are installed, 
seven combinations may be selected for the heaters in 
5 addition to one case that all heaters are turned off. 

In addition, the heater-on time conducted in the heater 
operation steps (S50) (S70) may be changed according to usage 
of the electric oven. However, since the heater control 
algorithm is conducted whenever the heater operation time 

10 conducted in the heater operation step is passed, the heater- 
on time may be continuously increased. Thus, it is apparent 
that the heater operation cycle is continuously changed 
whenever the heater operation time is passed. 

In addition, since the heater-off time is changed 

15 according to the difference between the set temperature and 
the current temperature in the cavity higher than the set 
temperature, it is possible to reach an optimized temperature 
more rapidly. 

In addition, the set temperature may be set by a user 
20 in advance, or the set temperature may also be set 
automatically by a stored program in case the user selects a 
programmed cooking menu. 

In addition, in case a plurality of heaters having 
different heating capacities in comparison to electric power 
25 are used, the heaters may be alternately or simultaneously 
operated though the same heating capacity is required. 

Industrial Applicability 

As described above, the present invention enables to 
30 always keep a temperature in the cavity of the electric oven 
into an optimized state. Particularly, the internal state of 
the cavity may be kept in an optimized state regardless of an 
amount of foods in the cavity or a set temperature. 

In addition, the same control method may be applied to 
35 other heating devices in addition to an electric oven for the 
purpose of keeping a suitable temperature/humidity state. 

14 
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Moreover, since the electric oven is operated with an 
optimized electric power, the power interruption problem may- 
be solved. In particular, the power supply in the oven may- 
be safely operated, and malfunction of the oven may be 
5 prevented. 
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